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CHAPTER I 
THE INTRODUCTION 
CHAPTER I 
THE INTRODUCTION 
One of the widely proclaimed aims of courses in general 
science is to prepare pupils for subsequent courses in the 
specialized sciences of biology, physics, and chemistry. 
Twiss1 states the following as the first aim of a course in 
r 
general science: MTo furnish in the first year of high school 
the information and the training in thinking that are funda¬ 
mental to the special scienoes and are neccessary to the success¬ 
ful pursuit of these sciences later on in high school or col¬ 
lege. " Similarly, Woodhull2 3 4 in another early text on the teach¬ 
ing of science says, "It has been suggested that any good work 
in it (i.e., general science) must be considered good prepara¬ 
tion for the following years of high school and college." A 
more recent statement of the same aim in general science is 
found in the replies to a questionnaire sent out by Hunter and 
Spore3 in an investigation conducted in 1941. They asked, "Do 
chemistry and physics gain anything from the earlier science 
courses?" The replies "indicated that a very considerable 
group believed that there were gains." Helss^ lists among the 
aims of general science "To prepare for study of the special 
sciences." 
1. Twiss, Gr. R., The Principles of Science Teaching, 
2. ?/oodhull, J. F., The Teaching of Science, p. 193 
3. Hunter, G-eo. W., and Spore, Leroy, "Science Sequence 
and Enrollments in the Secondary Schools of the U. S.", 
Science Education XXV (Dec. 194l), p. 36I 
4. Heiss, Elwood., An Investigation of Content and 
Mastery of High School General Science Courses, p.6 
Predictive value of general science grades — If this 
objective is being realized from our general science courses, 
then grades earned in general science should predict to some 
extent grades in later courses in the specialized sciences. In 
a study made by Oliver R. Floyd5 0f the University of Wiscon¬ 
sin in the University High School in 1937 he found no signifi¬ 
cant difference between the achievement of several hundred 
pupils in biology, physics, and chemistry who had studied gen¬ 
eral science and an equal number who had not taken general 
science. In 193& Floyd and Royal B. Embree^ treated the same 
material on a slightly different basis to determine the pre¬ 
dictive value of general soience in regard to subsequent 
achievement in biology, physics, and chemistry. Their conclu¬ 
sion was that general science has no predictive value. No 
other published studies on this topic have been discovered. 
Purposes of this study — The purpose of this investi¬ 
gation is to discover if achievement in ninth grade general 
science can be used in the Amherst public school system to pre¬ 
dict achievement in biology, physics, and chemistry. A further 
aim Is to determine if grades in ninth grade general science are 
superior as predictive agents for success in later science 
courses to intelligence quotients, average grades in all ninth 
grade subjects, grades in ninth grade English, or grades in 
first-year algebra. 
5. Floyd, Oliver R., “General science as Preparation 
for the Study of Biology, Chemistry, and Physics.” 
Journal of Educational Research XXXVIII (Bee. 1937)* 
Pp. *39-445 
6. Floyd, Oliver R., and Embree, Royal B., "The Pre¬ 
dictive Value of General Science”, Journal of Sdu- 
catlonal Research XXXVIII (May 193S), pp. bbO-Tffi 
CHAPTER II 
DISCUSSION OF THE SCIENCE CURRICULUM 
CHAPTER II 
DISCUSSION OF THE SCIENCE CURRICULUM 
History, first period — The history of science teaching 
In our American secondary schools may be divided Into three 
periods. The first of these begins with the establishment by 
Benjamin Franklin In 1751 of the Philadelphia Academy and ex¬ 
tends to about 1SS0. Franklin specified that natural philoso¬ 
phy, astronomy, chemistry, zoology, and geology be taught In 
the Academy. He also recommended that students practice agri¬ 
culture while in the Academy and take trips to farms where new 
methods were being tried. The aims of science teaching in thi 
early period were three in number: descriptive, utilitarian, 
and religious. This last is interesting in that the materials 
of science were used to show the omnipotent wisdom of the 
Creator. It oan still be found in some teaching of science. 
Second period — The second period extends from 18>g0 to 
about 1910. The teaching of scienoe was dominated in this 
period by the psychological theories of G. Stanley Hall. It 
is worth while to discover what these theories were, as they 
are still evidence in many programs of science instruction to¬ 
day. Two of the theories were the serial and the saltatory, 
and they relate to the mental growth of children. These 
theories are explained in the following from the Jlet Yearbook 
of the National Society for the Study of Education1: 
L Powers, S. Ralph, A Program for Teaching Science. 
N.S.S.E. Thirty-First Yearbook, Part l, p.4-. 
The serial theory postulates that mental abilities appear 
In serial order, and develop one after another as the child 
matures. The saltatory theory states that the development of 
mental abilities is relatively rapid and is characterized by 
sudden and relatively abrupt (saltatory) changes. It has been 
assumed that these saltatory changes are most striking at the 
period of the onset of adolescence. • . . Taken together, 
they maintain that certain mental processes, such as memory 
and observation, begin their development early in life,devel¬ 
op rapidly, and approach a maximum before other mental traits 
appear. Reasoning, a more complex ability, develops later. 
The implications of these older theories furnished support for 
a stratified program with a definite break between elementary 
and secondary education. They required materials and methods 
of instruction adapted to abilities that were thought to be 
most in evidence during the successive stages of the child's 
development. . . . Hence, in order that abilities might be 
excercized when they were most in evidence, it was maintained 
that sense perception and sensory discrimination should be 
emphasized in the education of very young children; that sub¬ 
jects of study depending for mastery upon more or less mechani¬ 
cal processes, especially motor ability and memory, should be 
assigned to education before the age of twelve; and that those 
subjects which demand reasoning ability should be reserved for 
emphasis at and after adolescence, in the secondary school. 
"The traditional program of science teaching was formu¬ 
lated during the period in the history of American education 
when these older theories had general acceptance. Nature 
study, with emphasis on observation, collection, and memori- 
zatlon of names, was given a place in the program of elementary 
education which came prior to the onset of adolescence. The 
special sciences, with emphasis on systems of organization of 
knowledge, were given a place in the secondary school and 
taught during and following the period of puberty.* 
Third period — The third period in the history of science 
teaching extends from 1910 to the present day. It is character¬ 
ized by a new psychology which holds that mental growth is 
gradual and continuous. The science program of the schools re¬ 
quires more intensive and increasingly specialized study as the 
child progresses to the upper grades. There is a program of 
science in the elementary schools^ a continuation of science in 
the Junior high echool that gives a broader interpretation of 
the pupil’s environment together with exploration and guidance 
feature, and an elective offering of both biological and physi¬ 
cal sciences on the high school level where pupils may do 
intensive study. 
Science curriculum in Amherst — Since this problem is to 
be purely local in nature, it will be well to examine the en¬ 
tire Amherst public school curriculum to find where the teach¬ 
ing of science is begun and what materials are presented. 
Nature study is started in grade one and is continued 
through grade six, but not as a specific course. It is inte¬ 
grated with experiences in reading. Three or four times a year 
representatives of the Massachusetts Audubon Society visit the 
elementary schools and give specific lessons in nature study. 
Much of this material stresses conservation. It develops a 
fund of appreciations and attitudes which are among the im¬ 
measurable but highly Important outcomes of science teaching. 
In grades four, five, and six a series of readers contain¬ 
ing stories about science and scientists is used. These are 
supplementary readers which introduce the child to scientific 
materials other than those related to nature study. . He begins 
to learn facts about electricity, printing presses, telephones, 
and foods to name but a few. 
During the three years the pupil spends in Junior high 
school (grades 7> 9)» he spends five periods each week in 
the study of general sclenoe. General science is composed of 
mixed materials all relating to science. It can be Just such 
a course as the instructor wishes to make it. It is aimed at 
giving the student some interpretations of his environment, 
some insight into the methods used in soienoe to discover facts 
about his surroundings. Another purpose of these years spent 
in the study of general science is to enable the student to ex- 
i 
plore in the fields of biology, physics, and chemistry and to 
find any topic which he might wish to study further. The pres¬ 
ent study is being made to determine whether or not this purpose 
has any value in predicting the achievement of the pupil in 
later work he may do in biology, physics, and chemistry. 
The student is allowed to elect in each of his three years 
in the senior high school biology in the tenth year, physics in 
the eleventh year,,chemistry in the twelfth year, and elementary 
aeronautics in either the eleventh or twelfth years. Considera¬ 
tion of elementary aeronautics has been omitted from this study 
due to an insufficient number of cases to make its Inclusion 
statistically significant. 
The Committee on the Teaching of Science of the National 
Society for the Study of Education reoommends the following 
p program: 
"Grades I-VI: A program of elementary science. Ob¬ 
jectives selected for their contribution to enlargement 
of understanding of phenomena that are important for 
their relation to experiences that are common to every¬ 
body. 
Grades VII-IX: A program of science, the objectives 
of which are selected for their contribution to en¬ 
larged interpretations and exploration and guidance. 
The recommendation for grades seven to nine is the 
same whether the work be organized on the S-4 or 6-6 
plan. 
Grades X-XIl: A program of senior-high-school science* 
Objectives selected so as to provide for the beginnings 
of specialization* Courses are elective and will be 
taken by students who elect to do intensive study of 
related objectives. . At least two fields for special 
study will be open—the biological and the physical* 
Larger schools may extend the offering of other spe¬ 
cial sciences to include such courses as the demand 
may Justify." 
The science curriculum in Amherst follows closely the pro¬ 
posals of the Committee on the Teaching of Science* 
2. Ibid., p. 11 
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CHAPTER III 
STATEMENT OF THE PURPOSE AND PROCEDURE 
The, purpose defined — The purposes of this investigation 
are: 
1. To discover If grades earned in general science 
taught in the ninth grade of the Junior high 
school in Amherst can be used to predict the 
achievement of pupils in biology, physios, and 
chemistry taught in the senior high school. 
2. To determine if grades in ninth grade general 
science are superior as predictive agents to 
intelligence quotients, average grades in all 
ninth grade subjects, grades in ninth grade 
English, or grades in first-year algebra. 
The procedure *— The records of one hundred pupils who had 
graduated from Amherst high school since 1940 were found. Only 
the reoords of those pupils who had taken ninth grade English, 
first-year algebra, biology, physics, and chemistry in addition 
to ninth grade general science were used for this investigation. 
Grades in the subjects mentioned were recorded for each pupil 
together with his intelligence quotient and average grade in all 
ninth grade subjects. If more than one intelligence test had 
been administered, an average was recorded. Kuhlmann-Anderson, 
Otis, and California Mental Maturity tests had been used in 
different years to measure the intelligence quotient of the 
various pupils. These tests of mental capacity were given in 
the tenth grade. Since subject matter grades are recorded in 
letters on tbe permanent records, an honor point system was 
used to convert letters to numerals for statistical purposes. 
An A was converted to 4, B to 3, C to 2, D to 1, and F to 0. 
Method of analysis of data — The zero order coefficient 
of correlation was determined for each of the following pairs 
of scores. These are arranged in Tables I to XXI found In 
appendix B. 
1. Ninth grade general science with biology 
2. Ninth grade general science with physics 
3* Ninth grade general science with chemistry 
4. First-year algebra with biology 
5- First-year algebra with physios 
6. First-year algebra with chemistry 
7« Ninth grade English with biology 
5. Ninth grade English with physics 
9- Ninth grade English with chemistry 
10. Average of all ninth grade subjects with biology 
11. Average of all ninth grade subjects with physics 
12. Average of all ninth grade subjeots with chemistry 
13. Intelligence quotient with biology 
14. Intelligence quotient with physics 
15. Intelligence quotient with chemistry 
16. Ninth grade general science with first year algebra 
17. Physics with chemistry 
IS. Biology with chemistry 
19. Biology with physics 
20. Ninth grade general science with Intelligence quotient 
21. Ninth grade general science with average of all ninth 
grade subjects 
Summaries of these zero order coefficients of correlation 
will be found in Tables XXII to XXV. 
Multiple coefficients of correlation were obtained to deter¬ 
mine if any group of ninth grade subjects was superior as a pre¬ 
dictive agent to any single factor considered in the zero order 
coefficients. The results of these multiple correlations are 
summarized in tables XXVI to XXVIII. 
CHAPTER IV 
INTERPRETATION OF RESULTS 
(3wm xv 
IKf'-WfiKTmoB or RESULTS 
Variables correlated with biology — Table XXII ehovs that 
flret year algebra has a coefficient of correlation with biology 
TABUu XXXI 
Sum®ary of the Correlations of Biology Grades 
with (1) Biology Correlation 12} 9th General Science #4tS2 
3) 1st Year Algebra ,*$46 
4) 9th English ♦2JJ2 
g) Average of nil 9th Subjects .£1 
6) Intelligence Quotients *43 
mmmmmmmm mmammma wxmmmnasmaatmmmmmmBmmmmmm 
This agrees closely with the v&lu© of *574 £ #0*7 obtained by 
/ 
Kabrse and Floyd in their study of the predictive value of 
general solcr.ee for 207 students at the Untverslty High School# 
ttisconain, in the period from 19?6~1933* there 1» no apparent 
reason for this rather significant figure, since biology as 
taught in grade ten ewployo none of the techniques of algebra* 
The average of all ninth grade subjects correlated with biology 
gives *51, a value considerably smaller than that found by 
fc'isbree and Floyd of *69* Btnce an overage of all ninth grade 
m&rhs gives a reasonable indication of a pupil1s scholastic 
ability at that level, it might be expected that It would yield 
a fair degree of correlation with other tenth year subjects. It 
1. Kiabree, H* B* and Floyd, 0. B., «The rredlotive 
Value of General Science* Journal of K4UQftUoaal 
Research, p* 654 
agrees closely with the coefficient of* correlation for first 
year algebra, and does not differ appreciably from the correla¬ 
tion with ninth grade general science of .482. This last coef¬ 
ficient differs widely from that of .69 obtained by Embree and 
Floyd. We should expect the correlation between ninth grade 
general science and biology to be much higher than it is be¬ 
cause approximately twenty-five per cent of the space in the 
text used in ninth grade general science is devoted to materi¬ 
al related to biology. 
The correlation coefficient of .43 with intelligence quo¬ 
tient is rather low, but is of some use in predicting success 
in biology. Embree and Floyd found it to be .49. 
The coefficient of correlation between English and biology 
is .25, too low to be considered of any value in predicting suc¬ 
cess in biology. This differs from Embree and Floyd*s value of 
.63* Since biology is much more of a laboratory, activity- 
centered course than is English, one could expect little rela¬ 
tionship between them. A biology course in which the textbook 
made the dominant contribution would undoubtedly give a higher 
relationship with English. 
In this group of subjects, ninth grade general science 
stands high in value as a predictive agent for success in biolo¬ 
gy. Two other factors—first year algebra and average of all 
ninth grade subjects—yield higher coefficients, but not very 
much greater. 
TABLE XXIII 
Summary of the Correlations of Physics Grades 
With Ninth Grade Subjects and Intelligence Quotients 
Variables correlated 
with (7) Physics 
— r'l ^ ^ ~v** w 
Coefficient of 
Correlation 
(2) 9th General Sclenoe .56S 
(3) 1st Year Algebra ■535 
(4) 9th English .268 
(6) Average of all 9th Subjects • 568 
(b) Intelligence Quotients .4-8 
Variables correlated with physics — Ninth grade general 
science and average of all ninth grade subjeots give the same 
coefficient of correlation with physics, namely *56$, as shown 
In Table XXIII. This is the highest correlation of any factor 
with the three advanced sciences. Einbree and Floyd found that 
ninth grade general science gave .65 / «°73 when correlated 
with phyelcs, and average of all ninth grade subjects gave .58. 
These high values are to be expected when we find that slightly 
p 
less than fifty per oent of the space in the text used in 
ninth grade general science Is devoted to topics related to 
physics. 
First year algebra Is found to give a coefficient of -535 
when correlated with physics. In view of the fact that some 
algebra must be used In solving physics problems, we should ex¬ 
pect to find a rather high correlation between the two subjects. 
Erabree and Floyd found .57 in this case. 
2. Carpenter and Wood, Our Environment: How We Use 
and Control It 
The relationship between Intelligence quotient and grades 
in physics is .46, making it somewhat useful as a guidance fac¬ 
tor for use with pupils. The study of Embree and Floyd found 
it to be .51. 
English again has little relationship to physics grades, 
giving .266. Embree and Floyd found a higher relationship, .446. 
Physics is even more of a laboratory course than biology, and 
few of the skills and appreciations of English are useful in the 
physics laboratory. The Physics student tabulates his data and 
states his conclusions as formulas. 
In tvis group of subjects, we find ninth grade general sci¬ 
ence of the highest value in predicting grades in physics on the 
basis of the relationship between the two. It shares its high 
place with the average grade in all ninth grade subjects and is 
followed rather closely by grades in first year algebra. All 
three grades are of value in predicting achievement in physics. 
TABLE XXIV 
Summary of the Correlations of Chemistry Grades 
With Ninth Grade Subjects and Intelligence Quotients 
Variables correlated Coefficient of 
with (6) Chemistry Correlation 
(2) 9th General Soience 
(J) 1st Year Algebra 
(4) 9th English 
(5) Average of all 9th Subjects 
(b) Intelligence Quotients 
Variables correlated with chemistry — Table XXIV reveals 
that intelligence quotient correlates higher than any other fac 
tor with achievement In chemistry. It gives .529 as a numeri¬ 
cal Index of relationship. Embree and Floyd found .4l4. There 
is no apparent reason why this should have such a comparatively 
high relationship. 
First year algebra gives .49 when correlated with chemis¬ 
try. The investigation quoted so often above gives .542. 
General science gives .439 when correlated with chemistry. 
Embree and Floyd found .566. 
The values for first year algebra and general science found 
here in Amherst are not very large, but they are among the top 
three; hence, they have some degree of value when used together 
by the guidance director in counseling students who wish to take 
chemistry. 
The average of all ninth grade subjects yields .424 when 
correlated with chemistry. For comparison, .665 Is the value 
found by Embree and Floyd. This is close to the value found 
for ninth grade general science and so should be considered al¬ 
most as useful as a predictive agent. 
Again English has the lowest coefficient, .273* Floyd and 
Embree found .52. Chemistry, too, has become more of a labora¬ 
tory course than it was twenty years ago in many of our high 
schools. 
Except for the inexplicable finding of such a high corre¬ 
lation between intelligence quotient and grades earned in chem¬ 
istry, again the top three factors in relationship with chemis¬ 
try are ninth grade general science, first year algebra, and 
average of all ninth grade subjects. 
Multiple correlations — In order to find If any pair of 
ninth grade subjects could be used to predict success In biolo¬ 
gy » physics, and chemistry to greater advantage than any single 
subject, multiple correlations were obtained In which ninth 
grade general science was used as one of a pair of Independent 
variables along with first year algebra, intelligence quotient, 
and average of all ninth grade subjects. 
TABLE XXV 
Summary of Zero Order Intercorrelations Used in 
Determining Multiple Correlations 
.... ... - - ■ ■ ------ -- ■• ... 
Ninth Grade General Science with 
First Year Algebra r * .*K)2 
Ninth Grade General Science with 
Intelligence Quotient r s -532 
Ninth Grade General Soienoe with 
Average of all Ninth Grade Subjects 
Biology with Physics 
Biology with Chemistry 
Physics with Chemistry 
r * .571 
r - .77 
r = .514 
r = .551 
Multiple correlations with biology — Table XXVI below 
shov/s the results of the three pairs of independent variables 
when correlated with biology- 
c 0 
TABLE XXVI 
Summary of the Multiple Correlations 
Variables correlated with 
(1) Biology 
Coefficient of 
Correlation 
Ninth Grade General Solence 
First Year Algebra *616 
Ninth Grade General Scienoe 
Intelligence Quotient •52 
Ninth Grade General Science 
Average of All Ninth Grade Subjects .56 
This shows that when ninth grade general science and first 
year algebra are correlated with biology we have a significantly 
higher coefficient of correlation than when the two subjects 
are correlated alone* The value *6l6 is *13^ greater than the 
zero order coefficient of correlation between ninth grade gen¬ 
eral science and biology and .07 greater than the correlation 
between first year algebra and biology* Hence, it would seem 
that the use of the grades earned by a pupil In both general « 
science and in algebra could be used to predict his later suc¬ 
cess in biology. The other pairs of subjects gave correla¬ 
tions which were not significantly different from the zero 
order coefficients to make them of any use* 
Multiple correlations with physios — Table XXVII reveals 
that when ninth grade general science and first year algebra 
are used together and correlated with physics they give a co¬ 
efficient of *66, the highest of any of the multiple correla¬ 
tions* 
TABLE XXVII 
Simimary of the Multiple Correlations 
Variables correlated with 
(2) Physics 
Coefficient of 
Correlation 
Ninth Grade General Science 
First Year Algebra *66 
Ninth Grade General Soience 
Intelligence Quotient •595 
Ninth Grade General Science 
Average of All Ninth Grade Subjeots .64 
This value *66 Is *1 greater than the zero order coeffl-* 
cient between ninth grade general science and physics, and also 
•12 greater than the value obtained between first year algebra 
and physics* 
The multiple coefficient of correlations obtained when 
ninth grade general science is paired with average of all ninth 
grade subjeots and correlated with physics (*64) is *07 greater 
than the zero order coefficient when general science is used 
alone with physics and also .07 greater when average of all 
ninth grade subjeots is correlated with physics* 
From the evidence found here, it is apparent that achieve- 
23 
went In ninth grade general science, first year algebra, and 
average grade in all ninth grade subjects, when considered to¬ 
gether, form a fairly reliable basis for predicting success In 
physics* 
Multiple correlations with chemistry — Cheatstry as shown 
in Table XXVIII, gives lower multiple coefficients of correlation 
with the three pairs of subjeots than the other two sclenoes 
treated here* 
TABLE XXVIII 
Summary of the Multiple Correlations 
Variables correlated with 
(3) Chemistry 
Coefficient of 
Correlation 
Ninth Grade General Science 
First Year Algebra *556 
Ninth Grade General Science 
Intelligence Quotient •55* 
Ninth Grade General Science 
Average of All Ninth Grade Subjeots .49 
The value .556 obtained as multiple coefficient of corre¬ 
lation between chemistry and the pair composed of ninth grade 
general science and first year algebra is *12 greater than when 
general science is used alone and .07 greater than when first 
year algebra is used alone* The other two pairs when compared 
with the aero order coefficients show a significant difference 
with one of the pair but not with the other when compared with 
the multiple coefficient. 
The use of grades in ninth grade general science and first 
year algebra together can help predict somewhat the future 
achievement of a pupil in chemistry. Intelligence quotient when 
used alone would be practically as useful in predicting his suc¬ 
cess in chemistry. 
CHAPTER V 
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CHAPTER V 
CONCLUSIONS AND RECOMMENDATIONS 
The problem — The purposes of this study have been: 
1. To discover if grades earned in general 
science taught in the ninth grade of the 
Junior high school in Amherst can be used to 
predict the achievement of pupils in biology, 
physics, and ohemistry taught in the senior 
high school. 
2. ?o determine if grades in ninth grade 
general science are superior as predictive 
agents to intelligence quotients, average 
grades in all ninth grade subjects, grades 
in ninth grade English, or grades in first 
year algebra. 
Conclusions reached by use of zero order coefficients of 
correlation — All of the zero order coefficients of correlation 
were low, the highest being .568. However, all subjects except 
English gave coefficients greater than .42; and this is generally 
accepted as a significant degree of relationship. Biology grades 
are best predicted by use of first year algebra grades, followed 
by average of all ninth grade subjects and grades in ninth grade 
general solenoe in close order. 
Physics grades can be predicted equally well by use of ninth 
grade general science grades and average of all ninth grade sub¬ 
jects. These are followed closely by first year algebra. 
Achievement in ohemistry can best be predicted by use of the 
intelligence quotient, followed by first year algebra and ninth 
grade general science. 
Ninth grade general science undoubtedly prepared pupils for 
♦ 
study of subsequent courses in science, and graces earned in it 
can be used to a small extent to predict grades that will be 
earned in the advanced sciences. However, in view of the com- 
/ 
paratlvely low relationships found many other factors must be at 
work determining the grades pupils earn in biology, physics, and 
chemistry. Pupil interest is doubtless a big factor in deter¬ 
mining his achievement, and also the fact that after the ninth 
grade future vocational aspects of classroom subjects affect 
pupils application and grades earned in the subjects. 
In view of the low correlations found between ninth grade 
English and the advanced senior high sohool sciences, it has 
very little value as a predictive agent for success in science. 
Conclusions reached by use of multiple coefficients of 
* 
correlation — The multiple coefficients of correlation were in 
all cases somewhat higher than the zero order coefficients. 
The best pair of factors for predicting success in biology is 
ninth grade general science used with first year algebra. The 
best pair for physics is again ninth grade general science and 
first year algebra* Chemistry grades can best be predicted by 
use of ninth grade general science together with intelligence 
quotient, although it differs by a very small amount from the 
values obtained when ninth grade general science grades are 
used with grades in first year algebra* Apparently a study of 
grades earned by a pupil in both ninth grade general science 
and first year algebra would be of some assistance in predic¬ 
ting hi8 grades in later sciences* 
General conclusion — 
1. Grades earned in ninth grade general science 
are not particularly valuable in predicting grades 
earned in biology, physics, or chemistry. 
2. Grades earned in ninth grade general science 
are not superior to many other grades for pre¬ 
dicting achievement in biology, physics, or chem¬ 
istry. ' 
3- There Is slight evidence here to support 
the olaim that general science serves as 
preparation for the other sciences. 
Recommendation — Grades earned In ninth grade general 
science can be used by the teacher when helping a pupil in his 
selection of later science courses; however, the teacher should 
also examine closely the grades earned In first year algebra 
and the average of all grades. The interests of the pupil 
should also be considered. 
Teachers of the advanced sciences will be enlightened by 
an examination of grades earned by pupils in ninth grade gen¬ 
eral science, but cannot rely on such grades to forecast the 
pupils1 performance In present science classes. 
The place of general science in our schools — Many more 
pupils take ninth grade general science than take the advanced 
courses in science. It is the most important and most popu¬ 
lar science course in the school curriculum. Development of 
the separate science courses took place at a time when high 
schools were under the domination of colleges and universities. 
They were founded on the false ideas of mental discipline, and 
were looked on primarily as preparation for college. The rapid 
increase of the school population in the late nineteenth and 
early twentieth centuries brought a change in the type of boys 
and girls in our high schools. The majority were no longer pre¬ 
paring for college. This led to a demand for a course of in¬ 
struction in science more closely related to the interests and 
needs of children. Many of the SDecialized sciences, such as 
astronomy and physical geography, have disappeared from our 
high school curriculum. Biology, physics, and chemistry are 
still offered for study, but frequently a distinction is made 
in instruction given those preparing for college and that 
given those who are not. Heise1 in his study says: “General 
science has won a place in the curriculum of secondary schools 
because leaders in the field of secondary education believe it 
is better able to contribute to the realization of the objectives 
of modern education than the specialized science courses which 
it has replaced." 
1* Heiss, Elwood D. An Investigation of Content and 
Mastery of High School General Science Courses, p. 2>0 
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APPENDICES 
APPENDIX A 
Content of* Ninth Grade General Science 
Description found in Program of Studies — The Program of 
Studies of the Amherst junior and senior high schools is pub¬ 
lished to assist pupils and their parents in selecting courses 
of study in the various grades. The following description is 
given for the course in ninth grade general science: 
“General science is offered in the ninth grade. This is 
a course that touches upon all the detailed courses offered in 
subsequent years. It initiates young people in the elements of 
physics, chemistry, biology, and aeronautics. Its aim is to 
% 
give students an attractive view of the content of all the sci¬ 
ences, so that they may find out where their tastes and capa¬ 
bilities lie, or that they may find the field in which they pre¬ 
fer to read and study outside of school. The content of the 
course is organized around the interests of the boys and girls, 
and demonstrations are presented." 
Text — The chief textbook used in the course is Wood and 
Carpenter^ Our Environment: How We Use and Control It. This 
book is organized on the unit plan. The second unit in the text 
is typical, being entitled "The Work of the Factors of Our Envi¬ 
ronment", with topical treatment about air, water, heat, and 
magi etism and electricity. In the treatment of the topic of 
water, its chemical composition is discussed and an experiment 
is given to prove the statements of the text. Then several pages 
are devoted to a study of the physical properties of water, along 
with several experiments. Finally the health aspects of a com¬ 
munity water supply are discussed. In some years a field trip 
Is taken to see the operation of the local water supply. 
Supplementary books are used with the principal text. A 
notebook is kept by all pupils. A bulletin board is used to dis¬ 
play student diagrams and drawings, current news items and pic¬ 
tures relating to the topic being studied. 
In a survey of the pages devoted to four advanced sciences— 
biology, physics, chemistry, and astronomy—the following results 
were obtained. 
Science Pages Percent of Total 
Biology 200 25 
Physics 384 
Chemistry 120 15 
Astronomy 96 12 
In view of the high percentage of space devoted to treat¬ 
ment of topics from physics, it is not surprising to find a 
higher degree of correlation between ninth grade general science 
grades and physics grades. The comparatively low percentage of 
space devoted to materials related to chemistry may explain to 
a small degree the low correlation between grades in ninth grade 
general science and chemistry. Biology has twenty-five per cent 
of the space devoted to it, and the correlation between grades 
in it and ninth grade general science stands between the other 
two scienoes. 
APPENDIX B 
TABLE I 
Correlation of Ninth Grade General Science Grades 
With Biology Grades 
Biology 
0 1 2 r» o 4 f d fd fd2 Sky 
4- 2 15 34 51 1 51 51 32 
3 • 3 24 6 38 
2 4 5 2 11 -1 -11 11 2 
1 4-0 62 34 
0 
f 14 44 4-2 
d -1 1 
fd -l4 4-2 23 
fd2 14 4-2 56 
• 
Cx 
2 
= .28 
Cx = .0785 
Cy - .4 
Cy2 s .16 
Cx Cy = .112 
Ox = 
.693 
Oy = .678 
Ox Gy s 
.472 
_ ^4 - .112 
100 
r3 7472 
.4-32 
TABLE II 
Correlation of Ninth Grade General Science Grades 
With Physics Grades 
Physics 
0 1 2 ry O 4 f d fd fd2 Sxy 
4 12 23 l6 51 1 51 51 55 
3 1 3 26 7 1 3S 
2 4 5 2 11 -1 -11 11 2 
1 40 62 57 
0 
f 1 7 43 32 17 
d -2 -1 1 2 
fd 
-2 
-7 32 34 57 
fd2 4 7 32 68 111 
Cx = • 57 Cx Cy = .2230 
2 
Cx = • 325 Ox - .836 
Cy = .4 Oy = .678 
„ 2 Cy s 
.16 OxCTy II
 
• ON
 
O
 
ro
 
'.57 - .223 
r‘ T5b2 
r= .568 
-
’
—
 
1 
TABLE III 
Correlation of* Ninth Grade General Science Grades 
With Chemistry Grades 
Chemistry 
0 1 2 ry O 4 f d fd fd2 Xcy 
4 1 3 23 19 51 1 51 51 9 
3 1 3 15 13 1 3« 
2 1 2 3 K 1 11 -1 -11 11 9 
1 62 13 
0 
f 2 6 26 ^5 
0 
21 
d 
-3 -2 -1 1 
fd -6 -12 -26 21 
-23 
fd2 13 2*4- 26 21 39 
Cx = - 
r\ 
r
°\
 
CVI
 
•
 
Cx Cy = - .092 
2 
Cx a 
.0529 Ox = .914 
r= .13 + .092 
Cy * 
O 
.4 oy = .67 g .62 
r= A39 
- ^ 
Cy s 
.16 Ox Gy = .62 
TABLE IV 
Correlation of First-Year Algebra Grades 
With Biology Grades 
Biology 
0 1 2 r» O 4 f d fd fd2 £*y 
4 3 IS 21 1 21 21 IS 
3 3 24 20 47 
2 9 14 4 27 -1 -27 27 5 
1 2 2 4 -2 -g 16 4 
0 1 1 
-3 -3 9 
f 14- 44 42 
-17 73 27 
d -1 1 
fd -14 42 28 
fd2 14 42 56 
Cx • 
.28 Cx Cy = -.0476 
2 
Cx s .0785 Ox * -693 
r= .27 / .0476 
Cy * 
n 
-•17 Oy 
V
O
 
K
\
 
ISO
 
•
 
II
 
r= .546 
si 2 Cy - .0288 Ox CTy = .5s 
TABLE V 
Correlation of First-Year Algebra Grades 
With Physios Grades 
Physics 
j 
0 1 2 r-r O 4 f d fd 
.
~
—
1
 
2xy 
4 3 g 10 21 1 21 21 25 
3 1 IS 21 7 ^7 
2 1 4 19 3 27 -1 -27 27 3 
1 2 2 4 -2 g 16 2 
0 1 1 
-3 -3 9 
f 1 7 *3 32 17 -17 73 30 
d -2 -1 1 i 2 
fd -2 
-7 32 31*- 57 
fd2 4 7 32 68 111 
* 
Cx - 
O •57 
Cx Cy = 
-.0969 
2 
Cx s .325 Ox = .885 
Cy = 
-.17 Oy .836 
0
 tND
 
II .0289 Ox 0"y s .742 
r= 
r3 
.3 / .0969 
• 7W 
•535 
TABLE VI 
Correlation of First—Year Algebra Grades 
With Chemistry Grades 
Chemistry 
0 l 2 FT O 4 f d fd 
2 
fd 
... 
2Exy 
4 1 10 10 21 1 21 21 9 
3 1 1 12 24 9 47 
2 1 3 11 10 2 27 -1 -27 27 IS 
1 1 2 1 
. 
4 -2 -g 16 g 
0 1 1 
-3 -3 9 6 
“ 
f 2 6 26 4-5 21 -17 73 4l 
d 
-3 -2 -1 l . - 
fd -6 -12 -26 21 
-23 
% 
fd^ IS 24 26 21 89 
Cx s 1 • ro
 
V
jJ Cx Cy = 
•0391 
2 
Cx « .0529 Cx = .904 
Cy = 
-.17 cry .836 
0
 
II .0289 CTxOy = •755 
r= 
r= 
.41 - .0391 
-755 
.49 
VII 
Correlation of Ninth Grade English Grades 
With Biology Grades 
= 
Biology 
0 1 2 o 4 f d fd 
-
1
 
CM
 
„
 Scy 
4 1 11 12 1 12 12 11 
3 6 22 19 *7 
2 7 21 10 3S -1 -38 38 
-3 
1 1 1 -2 -2 4 2 
0 2 2 
-3 -6 IB -6 
f 14 44 42 
-31'- 72 4 
d -1 1 
fd -lit- 42 28 
fd2 14 42 56 
Cx « 
.28 Cx Cy s -.0952 
2 
Cx s 
.0811 Ox * .691 
r- .04 / .0952 
Cy = 
O 
Oy •776 
r= .252 
Cy * 
.116 
Ox CTy s 
•537 
TABLE VIII 
Correlation of Ninth Grade English Grades 
With Physics Grades 
Physics 
0 1 2 r-» O 4 f d fd 
2 
•fd Sky 
4 3 4 5 12 1 12 12 14 
3 1 21 16 9 47 
2 1 5 19 11 2 38 -1 -38 38 -g 
1 1 1 -2 -2 4 2 
0 1 1 2 -3 -6 IS -9 
f 1 7 43 32 17 -34 72 -1 
d -2 -1 1 2 
fd -2 
-7 32 34 57 
fd2 4 7 32 63 111 
Cx = • 57 Cx Cy « -.194 
2 
Cx « • 325 Ox .885 r= -.01 / .194 
Cy = 
-•3^ oy • 775 -rare— 
C*- .116 CTxCTy * . 636 
r= .268 
Correlation of Ninth Grade English Grades 
With Chemistry Grades 
Chemistry 
• 0 1 2 o 4 f d fd 
CM
 
!
 
rCJ
 
I
 
2xy 
4 1 4 7 12 1 12 12 6 
3 1 1 13 22 10 47 
2 1 4 12 IS 3 3S -1 -38 38 20 
1 1 1 -2 -2 4 4 
0 1 1 2 
-3 -6 IS -3 
f 2 6 26 45 21 -34 72 27 
d 
-3 -2 -1 1 
fd -6 -12 -26 21 
-23 
fd2 IS 24 26 21 89 
CX a 
-.23 Cx Cy = .0782 
2 
Cx = .0529 Cx = .904 
r= 
Cy = -.34 Cy •775 
r= 
cy = .116 Ox Gy s •7 
- .0782 
•7 
•273 
TABLE X 
Correlation of Average Grades of All Ninth Grade Subjects 
With Biology Grades 
Biology 
/ 
0 1 2 rv O 4 f d fd fd2 Sxy 
4. 
3-75 
3 
5 
3 
5 
4 
3 
12 
15 
48 
45 
12 
15 
3-5 2 g 10 2 20 40 16 
3-25 
3- 5 
9 
20 
6 
IS 
15 
43 
1 15 15 6 
2.75 1 2 3 -1 -3 3 1 
2-5 4 5 9 -2 -IS 36 g 
2.25 2 2 1 5 -3 -15 45 3 
2. 2 4 1 7 -4 -28 112 4 
f 14 44 42 -2 344 65 
d -1 1 
fd -14 42 28 
fa2 14- 42 56 
Cx 3 
.28 Cx Cy = -.0056 
2 
Cx s 
.0784 Ox = •693 r»= .65 / .0056 
Cy = 
-.02 Oy = 1.85 1.285“ r« -51 
n 2 Cy = .0004 Ox CTy = 1.285 
TABLE XI 
Correlation of Average Grades of All Ninth Grade Subjects 
With Physics Grades 
Physics 
0 1 2 r-» O 4 f d fd 
2 
fd 
4. 1 2 3 4 12 48 20 
3-75 1 2 2 5 3 15 45 IS 
3*5 1 6 3 10 2 20 4o 24 
3-25 4 6 5 15 1 15 15 16 
3- 1 23 14 5 *3 
2-75 1 2 3 -1 s, -3 3 1 
2-5 1 1 5 2 9 -2 -IS 36 2 
2.25 1 4 5 -3 -15 45 3 
2. 3 3 1 7 -4 -28 112 S 
f 1 7 *3 32 17 -2 344 92 
d -2 -1 1 2 
fd -2 
-7 32 3* 57 
fd2 4 7 32 6S 111 
Cx « •57 Cx Cy = -.Oii4 
0 * 
to
 
11 
.325 Ox = .S85 
cy * -.02 Cy 1.85 
„ 2 Cy = .0004 Ox Oy = 1.64 
r= 
r3 
92 / .0114 
sr— 
.56s 
TABLE XII 
Correlation of Average Grades of All Ninth Grade Subjects 
With Chemistry Grades 
Chemistry 
0 1 2 r-* o 4 f d fd 
-
1
 
CM
 
,
 
Tj
 ^>xy 
4. 1 2 3 4 12 48 S 
3-75 2 3 5 3 15 **■5 9 
3;-5 1 6 3 10 2 20 40 4 
3-25 1 4 5 5 15 1 15 15 -1 
3- 1 1 11 23 7 **•3 
2.75 3 3 -1 -3 3 3 
2-5 1 1 3 4 9 -2 -IS 36 16 
2.25 3 2 5 
• 
-3 -15 9 
2. 3 1 2 1 7 -4 -28 112 24 
, f 2 6 26 **5 21 -2 344 72 
d 
-3 -2 -1 1 
fd -6 -12 -26 21 -23 
fd2 IS 24 26 21 89 
Cx = -.23 Cx Cy = .0046 
2 
Cx = .0529 Ox = -914 
Cy = 1 • o
 
ro
 
Oy = 1.85 
o
 ro
 
ll .0004 OxCTy = 1.69 
r>= .72 - .0046 
■ t:gt— 
.424 r= 
TABLE XIII 
Correlation of Intelligence Quotients 
With Biology Grades 
Biology 
0 1 2 r*» O 4 f d fd fd2 Sxy 
140 
131 1 3 4 2 8 16 6 
130 
121 6 13 19 1 19 19 13 
120 
111 5 15 19 39 
110 
101 6 17 7 30 -1 -30 30 -2 
100 
91 2 5 7 -2 -14 2S 4 
90 
SI 
so 
71 1 1 -4 -4 16 4 
f 14 44 42 -21 109 25 
d 
-1 1 
fd -14 42 28 
fd2 14 42 56 
Cx 
.28 Cx Cy - -.056 
2 
Cx s .0785 Cx - -693 
cy - -.21 <Xy - 1.02 
cy2 .0441 CxOy = .71 
r= 
r* 
TABLE XIV 
Correlation of Intelligence Quotients 
With Physics Grades 
Physics 
0 1 2 r— O 4 f d fd fa2 ^>xy 
140 
131 1 1 2 4 2 5 16 10 
130 
121 1 9 9 19 1 19 19 27 
120 
111 
1 1 20 13 4 39 
110 
101 3 17 5 2 30 -1 -30 30 -9 
100 
91 3 3 1 7 -2 -14 28 4 
2° 81 
O
H
 
SO
f"-
 
1 1 -4 -4 16 
f 1 7 *3 32 17 -21 109 32 
d -2 -1 1 2 
fd -2 
-7 32 3* 57 • 
fd2 4 7 32 65 111 
Cx = 
.57 Cx Cy s -.114 
2 
Cx 8 •325 Cx s .886 
Cy - -.21 ojr = 1.02 
„ 2 Cy = .0441 CxCTy s .904 
r= .32 / .114 
”.yo4 
.45 r= 
TABLE XV 
Correlation of Intelligence Quotients 
With Chemistry Grades 
Chemistry 
0 1 2 r+ O 4 f d fd fd2 Sxy 
140 
131 1 1 2 4 2 5 16 2 
130 
121 6 13 19 1 19 19 13 
120 
111 1 2 10 21 5 39 
110 
101 1 12 16 1 30 -1 -30 30 13 
100 
91 1 3 2 1 7 -2 -14 25 22 
90 
81 
SO 
71 1 1 
-4 -4 16 4 
f 2 6 26 *5 21 -21 109 54 
d 
-3 -2 -1 1 
fd -6 -12 -26 21 
-23 
fd2 15 24 26 21 89 
Cx = 
C\J
 
•
 
1
 
2 
Cx = .0529 
Cy = 1 • ro
 0
 
„ 2 
cy * .0441 
Cx Cy = ,046 
Ox 
oy 
= .914 
= 1.02 
.45 - .046 
r' .932— 
r* .529 
Ox cry = .932 
TABLE XVI 
Correlation of Ninth Grade General Science Grades 
With First Year Algebra Grades 
First Year Algebra 
0 1 2 r-» O 4 f d fd fd2 Sxy 
4 1 7 26 17 ' 51 1 51 51 g 
3 1 2 14 17 4 3S 
2 1 6 4 11 -1 -11 11 g 
1 40 62 16 
0 
f 1 4 27 47 21 
d 
-3 -2 -1 1 
fd 
-3 -a -27 21 ' -17 
fd2 9 16 27 21 73 • 
_ 
$ 
Cx S 
-•17 Cx Cy = -.068 
2 
Cx = .0288 Cx = .836 
Cy = .4 cry = .677 
o
 ro
 
ii •16 CSxOy = -567 
_ .16 / .06S 
r ^57— 
r= . 402 
TABLE XVII 
Correlation of Physics Grades 
With Chemistry Grades 
Chemistry 
0 1 2 r— o 4 f d fd fd2 Sky 
4 
- 3 14 17 2 34 68 28 
3 7 20 5 32 1 32 32 -2 
2 2 5 16 IS 2 43 
1 1 3 3 7 -1 -7 7 5 
0 1 1 -2 -2 4 
f 2 6 26 45 21 57 111 31 
d 
-3 -2 -1 1 
fd -6 -12 -26 21 ' 
-23 
fd2 IS 24 26 21 89 
Cx = i • ro
 
V*
l Cx Cy = -.131 
2 
Cx = .0529 Cx .904 
Cy = •57 ojr = .886 
Cy2 * .325 CxCTy = .8 
rg 
r= -551 
TABLE XVIII 
Correlation of Biology Grades 
With Chemistry Grades 
Chemistry 
0 1 2 O 4 f d fd fd2 
4 4 19 19 42 1 42 42 15 
3 1 4 13 19 2 44 
2 1 2 4 7 14 -1 -14 14 11 
1 28 56 26 
0 
f 2 6 26 45 21 
d 
-3 -2 -1 1 
fd -6 -12 -26 21 
-23 
fa2 13 24 26 21 89 
Cx s ..23 Cx Cy a -.0644 
2 
Cx s .0529 Ox » • 914 
Cy a .28 Cy a .693 
Cy2« .0785 Cx(Jy = 
CVJ
 
l^\
 
V
O
 
•
 
.26 / .0644 
-7532- 
r* .514 
T*iBLE XIX 
Correlation of Biology Grades 
With Physios Grades 
Physics 
0 
• 
/ 
1 2 r** o 4 f d fd 
OJ
 
,
 Xcy 
4 1 g lg 15 42 1 42 42 47 
3 3 26 13 2 44 
2 1 4 g 1 14 -1 -14 14 5 
1 28 56 52 
0 
f 1 g 42 32 17 
d -2 -1 1 2 
fd -2 -g 32 3^ 56 
fd2 4 g 32 3* 7S 
Cx = .56 Cx Cy * .157 
2 
Cx = •3i4 Cx * .682 
Cy = .28 Oy = .693 
o
 
«<
5 II .07s 5 OxCTy = .472 
\ 
Correlation of Intelligence Quotients 
With Ninth Grade General Science Grades 
Ninth Grade General Science 
0 1 2 ry O 4 f d fd fd2 Sxy 
l4o 
131 4 4 2 g 16 g 
130 
121 3 16 19 1 19 19 16 
120 
111 2 16 21 39 
110 
101 4 16 10 30 -1 .30 30 -6 
100 
91 4 3 7 -2 -ik 2g g 
90 
81 
so 
71 1 1 
-4 -4 16 4 
f 11 3* 51 -21 109 30 
d -1 l 
fd -11 51 40 
fd2 11 51 62 
Cx = .40 Cx Cy • -.084 
2 
Cx = .16 Ox = .68 
Cy s -.21 Cy s •97 
„ 2 
cy « .0441 OxCTy s .66 
T.s .30 / .0g4 
• 06 
I»3 *5^2 
Correlation of Ninth Grade General Science Gradee 
With Average Grades In All Ninth Grade Subjects 
Ninth Grade General Soience 
0 1 2 
r— 
O 4 f d fd fd2 
>>
 
4. ( 3 3 4 12 46 12 
3-75 5 5 3 15 *5 15 
3*5 2 8 10 2 20 4o 16 
3-25 3 12 15 1 15 15 12 
3- 3 19 21 *3 
2-75 2 1 3 -1 -3 3 2 
2.5 2 6 1 9 -2 -16 36 2 
2.25 1 3 1 5 -3 -15 *•5 0 
2. 3 4 7 -4 -26 112 12 
f -11 3« 51 -2 344 71 
d -1 1 
fd -11 51 4o 
P>
 ro
 
11 51 62 
Cx ■ .4 Cx Cy m -.008 
2 
Cx • .16 Ox = .68 
Cy « 1 • o
 
ro
 
Oy = 1.85 
„ 2 Cy « .0004 Ox cry = 1.25 
.71 / .00g 
r~ 1 1.S5— 
r= -571 
APPENDIX C 
Multiple Correlation of the Two Independent Variables 
Ninth Grade General Science and First Year Algebra 
With Biology 
(1) Biology ri.2 * .482 r1.21 2 - .232 
(2) General Science r1.3 * -546 r1.32 - • 29s 
(3) Algebra r2.3 = .402 r2.32 - .161 
2y / ri.32  211. 2 x rl.3 x r2.^ 
1 - r2.32 
r-'2 -.rv rrg)T-^'g2')'C.^^)'C.TO'27 
Rl*23 - 1 - :i6l 
r1.23 
n1.23 « .616 
Multiple Correlation of the Two Independent Variables 
Ninth Grade General Science and First Year Algebra 
With Physics 
(1) Physics rl-2 = -566 rl-22 = .322 
(2) General Science rl-3 - -535 rl-32 - .286 
(3) Algebra r2-3 * .*K)2 r2-32 - .161 
l1.23 322 / .286 - (2)(.568)(.535)(-»02) 1 - .161 
Multiple Correlation of the Two Independent Variables 
Ninth Grade General Science and First Year Algebra 
With Chemistry 
(1) Chemistry *1.2 = .439 r1.22 - 
•193 
(2) General Science ii t^\
 
•
 
H
 
u
 
.49 rl-32 = .24 
(3) Algebra r2-3 = 
C\J
 
O
 
•
 r2.32 « 
.161 
R1.23 .193 / .24 - (2)( .439)(-49)( .**-02) 1 - oSi 
=7/-433 - -173 
•*39 
•556 
Multiple Correlation of Two Independent Variables 
Ninth Grade General Science and Intelligence Quotient 
With Biology 
(1) Biology rl.2 = .482 r1.22 = .232 
(2) General Science ri-3 * .43 rl-32 » .189 
(3) Intelligence Quo¬ 
tient r2.3 * -5S2 r2-32 = -339 
.661 
- -52 
I' 
Multiple Correlation of Two Independent Variables 
Ninth Grade General Science and intelligence Quotient 
With Physics 
(1) Physics *1.2 = • 568 r1.22 , .322 
(2) General Science rl-3 - .48 1*1.32 a .23 
(3) Intelligence Quotient r2.3 « • 582 r2-32 = -339 
‘1-23 y -3,2.2 / .33 „(?.)( 
l - .339 
— 
_ 
Multiple Correlation of Two Independent Variables 
Ninth Grade General Science and Intelligence Quotient 
With Chemistry 
(1) Chemistry r1.2 « .439 r1.22 - 
•193 
(2) General Science rl-3 58 •529 rl-32 - .28 
(3) Intelligence Quotientr2.3 » .5S2 r2-32 = 
•339 
R, 2, . •!?? / -28 
1,23 ' 1 - -339 
•y. 312 
* .558 
Multiple Correlation of Two Independent Variables 
Ninth Grade General Science and Average of All Ninth Grade Subjects 
With Biology 
(1) Biology r1.2 = .482 r1.22 = .232 
(2) General Science rl-3 = # VJ1
 
H
 
rl.32 * .26 
(3) Average of All Ninth 
Grade Subjects r2-3 = •571 r2-32 = .326 
/ .26 -(2)( .4£g)( .51)( .571) 
• 2X1 
.674 
*7 *313 
.56 
Multiple Correlation of Two Independent Variables 
Ninth Grade General Science end Average of All Ninth Grade Subjects 
With Physics 
(1) Physics r1.2 . .568 r1.22 - .322 
(2) General Science rl*3 « .568 rl-32 = .322 
(3) Average of All Ninth 
Grade Subjects r2-3 - •571 r2.32 . .326 
Ri. 23 
1 - .326 
•*W7 
= .64 
/ 
Multiple Correlation of Two Independent Variables 
Ninth Grade General Science and Average of All Ninth Grade Subjects 
With Chemistry 
(1) Chemistry ri .2 = .439 r1.22 s 
.193 
(2) 
• 
General Science rl-3 - .424 rl-32 - •IS 
(3) Average of All Ninth 
Grade Subjects r2*3 - •571 r2.32 = .326 
t, /.193 / -18 - (2)(.»39)(.»g»)(.571) 
1>2? =/ 1 - .326 
V-373 - .212 
V .674 
^l/TIST 
= .49 
f 
APPENDIX D 
* 
Results Obtained by ii^nbree and Floyd in 
Their Study of the Predictive Value of 
General Science. 
Subjects Correlated Coefficient of 
Correlation 
Number of 
Cases 
Gen. Sci.-Biology 
Gen. Scl .-Physics 
Gen. Scl.-Chemistry 
.693 / .036 
.655 £ -056 
.556 z .059 
207 
103 
131 
Av. of 9th Sub.-Biology 
Av. of 9th Sub.-Physics 
Av. of 9th Sub.-Chemistry 
.699 / .028 
.589 7 .054 
.665 7 .039 
9th grade Eng.-Biology 
9th grade Eng.-Physics 
9th grade Eng.-Chemistry 
207 
103 
131 
9th grade Math-Biology 
9th grade J^Iath-Physics 
9th grade Math-Chemistry 
57* £ • -°i7 207 
576 £ . .066 103 
5*2 £ [ .062 131 
I. Q.-Biology 
I. Q.-physics 
I. Q.-Chemistry 
.*98 £ f .052 207 
•511 £ • .073 103 
.*1* 4 r .072 131 
Approved: 
June, 19^7 
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